Epidemiology of the U.S. opioid crisis: the importance of the vector.
The roots of the remarkably lethal U.S. opioid crisis are complex and inextricably entangled with healthcare, especially in its treatment of another serious health problem: pain. Failures of the healthcare system-including lack of both training in pain management and caution in using an addictive class of medications-precipitated the rise in opioid misuse and addiction over the past two decades, but a wider range of social and economic forces has helped perpetuate the crisis and altered its character. The classic epidemiologic host-agent-environment triad can be augmented for the purpose of elucidating the current opioid crisis by addition of the "vector" to emphasize the importance of purveyors of opioids (licit and illicit), leading to our proposing an expanded host-agent-vector-environment model. Interventions addressing multiple components are needed, including solutions that account for behaviors of all vectors associated with the crisis. For prescription opioids, the vectors include clinicians and pharmaceutical-related companies involved in marketing, prescribing, distributing, and dispensing opioid medications; for illicit opioids, they include drug manufacturing and distribution networks. Attending to the vectors of opioids, while simultaneously implementing a full range of public health, clinical, law enforcement, and other approaches to ending the opioid crisis, may help to improve public health outcomes.